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The remainder of this report provides a summary of some of the presentations; i t is regrettable that due to space limitations, only a few of the fine papers presented are reviewed here.
Materials with an anisotropic molecular structure exhibit a rheological response that depends on the macroscopic orientation of the material. To experimen tally investigate the relationship between the orien tation and the rheological behavior, the rheological experiment must be combined with a spectroscopic method that allows the orientation to be determined. Choices include optical methods such as dichroitic measurements , optical microscopy, birefringence, small angle light scattering, as well as other spectro scopic methods such as neutron scattering and NMR. All of these methods have been applied by various research groups and have yielded information about shear induced structures. The use of combined methods is becoming the trend in rheology; results from experiments in which combined techniques were applied to two different classes of materials are described below. Rhea-optical techniques were used, in one case on micellar solutions of ionic tensides, and in the second on liquid crystalline polymers. on the rhea-optical investigation of worm-like micelles that were suspended in semi-dilute aqueous solutions. At low shear rates these micellar solutions exhibit (in most cases) viscoelastic properties and the optical behavior is as predicted by the stress-optical rule. However, above a critical shear rate, the stress optical rule is no longer obeyed and the fluid exhibits a dramatic increase in viscosity . To understand this shear thickening behavior, rheological experiments were conducted simultaneously with small angle light scattering and birefringence measurements. The spectroscopic results show that the increase in viscosity can be attributed to the orientation and stretching of the micelles that occurs during flow instabilities. The flow instabilities also lead to the formation of large domains, which flow at different rates. This result is consistent with the relaxation behavior of the system. Immediately after cessation of shearing, the optical birefringence was measured. Below the critical shear rate the relaxation behavior could be described by a single relaxation process, wfri e above the critical shear rate it was necessary to em loy two relaxatton processes to describe the r � sponse. It apQears reasonable that the two relaxation processes observed aFe related to relaxation of the -domain structures and relaxation of the stretched , ie�lles , respective ly. The rhea-optical studies have . heref0 e success ully related the unusual rheological beh <t l( . i6r to shear induced microstructural changes. The Brooknald ov Ill stand-alone programmable rheometer
• Stand-alone capability (the compute r's built in).
• Optional software allows control by PC.
• Sto res up to 10 measurement programs.
• 2500 discrete speeds allow generation of flow curves .
is that of the nematic phase,
• Te st , display, print and sto re data without operato r atte ntion.
in which the mesogens are oriented uni axially, such that their orientation can be described by a vector called the director.
• Available with Brookfield spindles, Coaxial Cylinder (DIN 53-01 9) and Cone/Plate geometries.
• Te mperature vs . Viscosity measurements .
• "Budget-friendly" price . The rheological response of liquid crystalline systems depends on the orientation of the director; this orientation is in turn influenced by shear forces. It is possible for the director to undergo continuous rotation during shear. This is referred to as "tumbling". When not affected by an external field, liquid crystalline polymers exhibit a polydomain structure in which the orientation of the director varies from one domain to another. The boundaries between domains are visible as lines under a polarization microscope and produce texture in the system. The rheological behavior of such polydomains depends on this texture, which, in turn, is affected by shear forces. The use of rhea-optical experiments to examine the time dependent development of texture during shear was the subject of papers by two different groups: L.M. Walker and N.J. Wagner of the University of Delaware in Newark, and J.A. Muller, R.S. Stein, and H.H. Winter of the University of Massa chusetts at Amherst (which at the time of this writing, has the #1 ranked basketball team in the USA). Changes in the flow behavior were attributable to texture changes.
Rhea-optical investigations have contributed to a better understanding of the relationship between texture changes, director orientation, and rheological response. It is anticipated that continued use of combined techniques will lead to an even better understanding of the flow characteristics of anisotropic systems.
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